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Jl Zk|Ij)1 dL5Ui uu^JI ^jJl »yu .ik-U iJl> Jl U&il Juu J^ aLU 
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. j>! i*W oLcjJl J Ca(alvti(|Ul 

.oU>^U JUi)l *i,JJ rjijil .^-^Jl ^ .oLk*il »i* ^ 1^1 . J I 



20 ^>^ 
JJILiH PHA }%*£jj±* fefli J^i pOfl ***'>Ji W ( 1 ) *W J^ 

PHA r _>" s-A» sji--i lM jJ« aknui ■*» >^' r-j J* 1 J» 







(2) ujji 



pJ (^) JLwuJJ iJ&JI i»LoVI JUu . 3 

gJL&JI Jit Uua^J U^LJI iJ.Jj' 



.6 ^ Gly ^uXl ^ia^JJ (pHi) ^\*& 



18 
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aO-j-cU ou Ja,lj^ S^jdl i^JI ^U-* pj ii^jt- ^oj - fl ^L a . ? ...a-JI JjJ 
.ADN JI c^-j p^jj i_JL ADN JI obj> J CrCfjjU^ (T) Ju^-jj' 



i^-jtl T jl^Ij^J % 



0,10 



0,05 . 





10 20 30 

jJJ-l oLi> joj. 

♦J-JI^Ak-JI 



40 



(icU 






.(2) iLJJI 



. ! goa>j liLo. *-> 
.ou^wUI ^ JT xs. ADN 






- 141 



140 




Lagl - o 







Lfc|» J-. ^» J- >jju) ^ ^ ^ Amylosyn thetase , ^ 

I i -t I ! • 1 ■ 



. - * 



Ul jj -^ 







i** 



Au^jJ 



. f °ioo ji^^i^ji^^- 4 



.^1 > W>i 



tP y v 



- 143- 
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| (2) LLJ^JI 



1 JU .PHA r _>l L^ ^ S^UMl W' l* 
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nh 2 - ch - cooh 
:h 




PHi = 5,96 CH3 CH3 



Val 



© 



Asp 



NH 2 - CH - COOH 

(CH 2 ) 4 



PHi = 9,74 



NH2 



Lys 



(3) XiJJ 
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- CH - (Cll 3 ) 2 = Val - ( 113 = Ala - II = CAy 

Gly - Val - Al : JU\ uJ^dl UUi 2LbU< j^JI J^j J5Li . 2 

12 = C 14 = N 16 = l = H-3 



-^Jji\ ikSJI j 



jj SjlJjJS'j-J 15630 ^ bjfju q^U ARNm 
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^.ur^Ldicjii- 



Ala nil r r. I 
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1 as . 



_ - ., , • 12 ' 2 = PH r uJI^^VVIi J L^ L L^ 

■ ^ <y l^ o^cl ^J, -^uj, ^| pHj J( j^ pH ^"^ _ 3 

■£«-> ^ ■ l>H = 12 3 pH = 2 J^yi ^ ^ -^ ^ _ 4 
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ol^JJ ^U L*lo jr J r - uu^ ijtl >i* ^1 o^il . jj^>JI jl iAUH 



GO r _>?l ^ ColJ >*ij" JL* jjj^il JxUJI J*-, ^i cwu-^Sfl >^J 
JL*jj jul^ ( r °37) 2*ti IjIjp. Z^* J j_^>JI jl i/jU)l A- J! iiL>N 

. (4) iiJjl <> ^ e^ 1 • (7) ^ U ,)H 






(jrf/M-JOjJaO 




-f 
10- 



9- 

8- 
7- 

6- 

5- 

4- 

3- 

2- 

1- 






r^i 



oUI 




J. 



J 



;^> 







30 



-i - 
60 



-r- 
90 



120 



- 1 - 
150 



^-►wrtjl 



180 ^1) 




i^jj-l c iUJI Jx LL^^i ES Ujj*j ^j jxUJI iaU uU J E r J,>AJI 

.(5) iiJJI J i^l 

H 

.5(5) iJLJjl^ (jr) j (o) (J*£-JI ,>. l/Ak| 
j^l^d! jl* >LiJI ix>- oLJj (5) iJLJjl Jl5Lil uu iXJbJI ^L. . 2 

.5 3 io^JI J J*LLdl oil aJUI 
. 5 ILL- i>>uil oLj»>JI ^^>j ojSIj > . 3 
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02-MaO 



*U pH JL^ jicj ( r «37) Jx^U ij 




(2) 




10 



— r- 

15 



— r 
20 



i — ►*-jn 

25 (jSUtff) 



.2 JVjfl yi ibr giUI 

.^tdl^Jj JJl>. 1 

UUVIi^UI^U.2 



cMuaj ^jijUiYi i^ji oi 




^*^»^?i*-6^jiot r -Ju"i--| J jj : 3aj > ^u,_ s; 
. (j/jWII J»UxN i,U j*S> JVju (Vi = vitesse initiale) 



3 6 I ***** °* ^^ ** JL ^^! W iK^ 

J-£.LJ — dloL-o 




. (>J/S ^ J^j,^ 600 












2 ilj^ 



9- 

8- 
7- 
6- 

5- 
4- 
3- 
2- 
1- 

0- 




(WjJ) iiU. 



1 — 10 — 70 — 300 — 600 



(3) ZUJ\ 




r+ 0*J» 

180 ttjWIJ 



1 40 - 



1^ . k 



pH jjb iLft 



'j* 



il ■'■>•* 



ll-o 



£^~u lit. <pH X^j tftii J^UJI X*^, ol^Ju ^^^lo r J . 2 

j.J iJU-l ftJU ^ *; : 2 ij 

yjUJI c^l . (70 ,60 ,50 ,35 ,101 
jJjs^\ ^uLj . (7) pH i_^ ^ ^ 



djl>il i>j^ 


(iLJj /J/ ji.) Vi 


10 


2,40 


35 


33,96 


50 


6,00 


60 


0,72 


70 


0,36 



io4 



9- 

8 



(2) iiJ Jl 



^f iUi '' 8jk-Jli*/*j*& 





CLJUI) 



r^ 




[ n 


S 


i--*U* ~*J'j> 


■ 


1 n 


s 


V 1 









r 



B pH 




e 










U* pH^ 



(3)IUJ 






• V->7' t - J-* 1 ^ 1 5 * u Ko! ^ 



C^i 



.4 



S JiLLJIiiL. 




^A&j* 



lUlislliAL. 



<£>J£j 




JxUJIijLcL^dl 






M J£i 



(ES jlLJI) JxLLJI 




(I) JSLi 



(5) iiJJ 



rJj> UI r ji\ 



, 




>l .(10,8,7,6,4) PfiJIi^j, 





VjL*-=J 






iJLu/VI i£^J| = Vi 



■( r °37) SjjJJ idjyi ^ ^i L- 

• (1) iLJ^JI J a* L^jLI VJ UJ| & -Uj 



tot 



(^>l iiLi>l 



( 1 ) «£J J 



pH = 4 



pH = 10 



pH = 6 




I iLLpjJl 



jjS, (« L4JI ^Lo + jjLIL hjt) jj^ ^^Ji* j ^ : 



1 





hk cM o^ £^" '^^ *s&> JXi .jjM.1 ^^l- ^kill 




Ul £^k. + jA> 




JjjVl jJa-J 



sjji*uaiu»i 



C** jj* 



■1 - 



St*sj1 





owjlJI 






.1 ij/^l *&!: 2 a a^jjj 



3aa^|M 




y r 



|.l A-iiLa CJli" e |_^ *u_i)| jjj^ : 2 



.£l*i J>^ oljLSl ^ ZUL* U>c ^gJI uUUj Sjic Ju, 




jJ*i J>u- jL^-J 



LijJI iiU»l j* 



i*li_;i 5iU! JJ 



i-^Yl (£>**- 



Lai! j-c SjJUl ^ilj + « LUI ^^ | 



dl ijjjl gilj + . LlJI ^jAxj. I 



SJUlliiadl; J jyii>U J + .LUI^ < ^k. I 



iii- ^i)l jjjjl i»Li, : -I 



Uttll • JJI 2»{J 
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*L- *, ^ ajui ^ ^ j,^ oUj;yl ^ ^ ^ £^. 



iJ>. 



•J>liU.i-*w,i, 



Ltr« 




■• vwi jay i ^ ijAHj ^i ^ yjufl ^ jj 






©frO 



2 r->! jUA 




Ji^Ji JSLi; .at 



(2) iLJ^Jl T 




eX+O+O 

pi K 



/^\ PH ' i J | ^^ -i^AJ 




|(3)iyy 






^-i^JI^IuJ^UIx^JU 



* * 










K.II 



, .i-o^U oU-jjUI Ob^x, £, aJJ^j Liu. ^Ij jj-^l 



8 — ^^ 




J*LLJIiA«y 



fj^y 






M**J* 






£J**JA 



f_r*j* 



J^LLJIoL. 



j>J* 



J 







rnjAi 



ir 



2r 



3f 



> 



{J~J* 



fJ*"J* 






[J*jA 



fj~j* 



fJ~J* 







i» 








4f 



ir 



2f 




ys 



')^ 



3r 



fj~>y> 






5 



\ 






■^ 
& 



4f 






r J j£J s^sM JWPiJ U- ^ .a* 







:JLJI jxUJI 

C 6 H 12 6 + 2 



J. 



x~£ 



i\ :s\ : 




lk -> 



GO 



C 6 H 10 O 5 + H 2 2 



j/#W 



Gluconolactone 



IL >LLJI X*^ ^LJL fJ JLJ .iJiljz- >^U ^^' -^ J\ ^^1) 



;>*^i'-> 



- 1 S3 



«Artj"jyJ 



lM *=■**• c^ 1 LifiU juiM jj-L Jl*u.l 1 jo^cd 



ijw>Lll 




-J 2 ULJ _^J 



LT*4J 



C^ ' b-M j~i 



ix L 24 iji . U I i o^i S, A, : 1 

If 



2 iLJJI 



• H 



^^aJ 



«L, 24 ial , Ul ^ O^i tf ^fl UjJM S,jy : 2 



uj 2 iiJ^JI 



ijmAJ 



J Jb>U« 



pftj/l itj^U fiji; : 3 



Acid gibberellique 




.'LUI^^L^t-J^, 



£— J ^sJl oLftfl iix 3JL> .i-juill oLiuJI g^^, J^Ua^, 

•C-iJI ijl ^ * LUI ol>.u JUjc^L 



•Li, 



: ^ 



UlJ 







bM-i ^ j-ii» ^Jij i^tiu ^iii *ul.' 



I 



»JW 



i-l) 



X-*UJ|) e LUJ 



.ijl^l jgJb cji U.... 



L>LJI OilT _^ iJip J_^ 






•LJL- S^Sfl e i* j^i-^UJI oLl^. 



»^— L ,y> «jU »a ^ LU 




:JxlLJI 9jL> 




rjLiJ 



* jj^> 



»-A 



iJ 



5>^l>) 



IjAj j.j.L 



152 



, XJl Jjl*JI iiaiJ 



[)Hi 



6,01 



9,74 



2,95 



'■tfi 




r 



.jo"* 



j^—j 



^-jL-^l 



.HpHD^L^JlJiUJIikiJ 

t^WI jl^j. iSjj Jx iiLJI L^Jfl jSpU-AI 
0.4.6. 2,10) ^>l Jl 2^1 ^ O&h pH ji Jj~x 




.aeUi U-.VI ^u>Sfi ;>** cu& >^! J J - d 



trvk-JI J iJLLJI L..:.. Al ^L^l Uli-b ^s)l oliw-SJI Ol^« a* - 

.(10) j (2,5) 



.i+Ji\ jelJi\ ^l> J^> 




3L.-Y 



(2008 bj^isu) 31 <jj>*3 




it A 



6Jl* 



r^i 



L*JJI o^UliJI ^ JbJuJI J ^1 J»LUI Ji^ 
oydJ .i^J-l o*>UUJI ji* J L-U Ijji oU>M 

:iJUI i-ljjJ! C >iJ • U^^JJ ^/)" 
: JI^JI J*(l)ii-JjJIJi<.l 

^ 2 ^ ol^i; : (i-1). 






4>J^ J 

.^jj^l J.LUI J* pH Jl jjb : ( v - 1 > • 



;li»L>l 



pH = 4 



pH=10 




120 150 180 

(VfUJI) fr*sll 




(o.l) 



(1.1) iLJ^JI 



(1) iLuV 1 
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j* - 



3,38 



% }j*\Jii rfj 







1,50 



0,25 



10 



Ijl,^ 



(I ^ Sjjj^a jjS'ljJf ij^^j SJUilfl J*Uj iu:^ 



(*-j 



jl- 



j- 



il) i-J^y r^iil . 3 




(a) :j^*JUJ 




(b) :jj^lrtl3LL 



^>J>4J 



.iJ-liiUI^ %20 Jl 



H 

I 
IIOOC - CH2 - C - COOH 

I 
NH2 



U-!- 



JJ 



H 

I 



NH2(CH2) 4 - C - COOH 

I 
NH2 



rni 



H 

I 
NH2-C-COOH 

CH3 






TuL^aaJI IJlA 



-uv 



U.uu'-tf 



J——JI J% A r * (ay~J . Cf/i\) v . T..-.J1 JUS JSLi . 



1 54 




JUJ-. (A) oLi) ,y-M ^^-^Jl ol 
JAJ ^JJ- ii-J- ^> dUi i-ljJ 




■ l 

.2 



L0L4JI oL^JI 0^ .v^ ^--^^^ 




.ij 




jUj^ gSU Jl^ll JjaJ-I Jii 






<j^~+jyj\ 



440 



218 




.< --•-...- lit, , Sjjjj-I IJ* JJb. 1 1 

.y, : un ^\J.\ ZJIjfj ^1 i»LiJ jtf Jl 4J* jaU 

.^ui *tuj ^1 -«us-! 

„ L^ (HbA) «L, J^J r ^ V^ o* ****** (HbS) J*^ 

J L^i ^U>SUob,b; ^ ^>l JJ^ o^l UT .(2) ilAII 
". JU1I Jjj*! ^uy/^ (HbS HbA) r Jl u^> t 1 ^ 1 ^ t* Jf 




574 9 



J / "^••#••••3' 



8 



Lys 




Glu 



574 9 1 Lys I Glu 



Glu 



Val I l*ro I Tin 



*±,.J 



llli\ 



llhl 







ly^aJJ ^ . ' ■ ' -■■> J 



>l^o l>0 a>^ (2) i-JL-jpi Jjti . 



La_CJ_o 



UaJi^j 



' J f 



+4 



) UJjil Jjuil j£uj yui ii» . 



l*A 




^1 L-U Ijjj (2) U-J^JI ^ ( c ) ,-J.I ^Aj . v 



L^U J^il gJUJl JJ^, ^ 



^' J**i l^-^ 1 kjj-J' ^^j jU5L; 



jj-« «/' J! - P 

.S(f-l) iJLjpi. 

Anflnsen 



j^JI j^-J.1 dLSU; ,> J^o jjj| Jjl^l _^ 




: JUI JjaJ.1 ^ ijjx. t^Ulj *o^aII J>l^ 



^JLdl 




iU^ll 

1 


Jlxi ^ ^'1 :i_;i.lyjl ijjl jljii 


JjJl&l >^"y> P <~Zj* + lij^JI + jLKj^j 


■ H., rj ;l - i^M2^A J i}\2 l ;M^\jaJ 


J^U^^-Pv^-jLj^JliJIjI 


2 


y ;>—J»l JSLi;) -l^jc-J? j^i. L-cljJ i-jj 

JL*i ^ *jjjl : (owk^JI jS'UVl ^ 


Ljjj + ej>" jLJ^^i; 


3 



lo.l) UJjJI ^i I4JU J^all gJUl r^i .»>VloL. J Lai»Jjb jLt.Lu.y 



32 



>Iju iJ^l^jdl (A) SiUJ i^cl>JI i^JJ l.h.k^r L^j (1) iJLJjJI Jic 



■OL-J^AJ . I^J-I i^JI oL/JI 



I5<, 



34 




i 




.(exao) v_t~u.^ ^-^ ^m *vf\ '^.?y ] ^"^ L ^ JI M> S-U-^- ! 

Jx-j ^i (Glucose Oxydase) jU^-rf jjijJJ r jj| ^j : JjSfl io^ 1 
y juL- jj 2 Jl JaN SJa-l^j ^U J*U- Ji.1* 7=pH </Sj r °37 *;j 

iik^o j^ ^St^-rtl • W ^ JJU- i*J o^ U-JLJI ii^JI 
JiU (Catalase) jtfjtfJI r _>l ^ 0,5ml O^lj (9v ,5V .0,5v ,0,1V) 

I ■ ...ill r L-JI (H 2 2 ) h j&Zfi\ . Ul J^ r _>7! '■* >~- ^*» ' J >^ 

: JUI JxLLJI ^_> (Q 2 ) u^-i'S/l^lJj^U Jliit-^J 



Catalase 
H 2 2 + H 2 2 ► 2H 2 + 2 

.(1) UJ Jl - V J^ 1 c^ ^ W^ J— -1 



iUdIC 
(mg/1) 



15 



10 



// 




0,5 v 



0,1 v 







20 40 60 80 100 



iSLiJ 



(s) «jl 



(mg/l) " j^lilLy 



A - 



iU 



_ _ _ jJUIiJU j 




20 40 60 80 



J^J 



» 



100 120 



(1) ajji 
.(1) sVjJI o- V J^ j| j "'" J 5 ^ 1 ol ^* ^ >■ ■' 

^J y J f J1 JUII c^JJ SBLAll W*l u*^ (2) "e^ 1 J^ • 2 

:( Car boxy Peptidase) j 
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+ 



& 



QHBA 



i 

i 



.?iJL^JI (tfUJI) S^IJ.dj lv>U.(I.3 



UjI 



© j&HBS 



(2) UJJ 



■ * 

H2)iiJ^l^ijJi>( C 

.1 JjUU PH j r jJ| ^.Uai PHf ^J ou ajU ( a 



S (HBA . HBS) J ^1 JUL- iJSUJ -J (_, 



lit- J* *i» tt<U1 U**fl VJ UJI ^ ajJ U JLc l«Uuj ( tf 





lj» c^ 1 o-"A" 1^4-1 v ^j *j*j <> ^ ji~ JxLL" SUj- 

: JUI JjAJ-l ^ Cjji L^'Lj .^Vl ij^ iil^. 



200 



3,70 



100 



3,70 



50 



3,53 



20 



2,10 



2,10 



1,70 



2,49 



10 



1,70 



05 



0,97 



1,56 



1,50 



02 



0,42 



0,83 



(s) m. moles/1 



Vi 
U. moles/min 



0,32 



A >j»j J Vi 
U. moles /min 



Jl ArJ^ ^o A V U iJU ^j S iNjb Vi ^^ 
Jl 8,Uj rJ ;VI ou ii^Ul" ( >J^; ^ ^J, ^ ^ 

200.20.10 :LJU 



.1 

.2 
.3 



i>-i»tU 



UjJ 



* t 



»V! g>U*Tf I UW b \ r jj^| ^ 






4 

5 
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GUUkVI 



( l^^t^UL^j 



. ( r JI yUaJ.) uyJx^JI . :^JjJ\ oUI Js. OyeJI _ i < I 



•£'j tp^ 'r^y : <> 1 -^' V**^' - 



(4) a\d\ & Qjte i,y*d 




^Lt*Vl j^oJJ 2LuU*uSJ( SUUuJl SuO* _ ui 



J-^" (C a ) 5ji 0* c^ 1 o^ 1 u^_ :^^>JI 



iiJjjj ( 



) i^SjjS UJ>j \m 



.(>l J] ^ol ^ ^ UkJ«) R jJ*j (*u*li) 

. JLOj-u JSJ l&JjSUM SLU^VI ^U^VI £>jj -J*!*. ^Q^L-j - 1 ( i 

j (I) gdSLdl Jx ^UaXj »Jl»LL)I iL^JJ yJa all L>) J5LUI JU. liUi*j 



uOVVlj ayYl J^i : La uui~ol i>ui*> <y j_^_ : (^ Jyt«JI - 



•OV 



iil 



J«J1 



( .. 



U faM* i 



dL>jL-l ?u » 



^L>I 3 a* j^i = (o*) -y^l - 



ik£J 






H 2 OAla + Phe= (^) Jl~~ 
J^./^236 = 18-89 + 165 = 
2H 2 - Cys + Gly + Asp = (^ ) Ju~~ 
J^ 293 = 36 - 121 + 75 + 133 = 



O 

II 
H 7 N - CH - C - N - CH - COOH 

2 I II 



CH 



H CH 

v-6 



■ 




^fJjt^jjyjj^ll, 



■ JxliJI i^Lo ^Li: ^j "f" J5^J| _ 




fpi>*VI J-»x ii^ JL> 



SU. 



y" j "'"adSLUlou A.lij 



Ul 



.j-dl gfc chu^l . 3 

■ JUill gjjlj rJ ;yi ^ ulj, u^. _^ _ u 




abotfff gfcsJI j-ij JJ> . I 






(j*** 
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- 1 60- 



i^WloUJI 


** v* ♦ • 


c*W 


UoJlc 


l^jJ 


3 


a jj> 


2 


1 


4 
4 




1 


• 



: SjjlHI.3 



Ji>*>U^ 



•V »#W <y P 4 j a 4 Ji*^ ,>> ^ .a 3 : I ay-j^JI ^ 



c>^- 



A - 



^s)l SLJjJH ay iJ5b*J JLa lil Ljljj oji*-. ay"j^J! i*4 jIUj 



JUiJ 







JU*J 




• UJiAjl&l 



CH 



NH 2 - CH - COOH + NH 2 - CH - COOH 



.2 



CH 



/\ 



CH 



Ala 
NH 2 - CH 



> H 2 + 



CH 



O 

// I J 

C-NH-CH-COOM 



Val 



/\ 



Lj^j iJajl ) 

*» * * • • -* 



CH 



CH 



jljJI .Jltf 
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V 5,06 . p|| .u* J^| pH i^ J^ ^jL^ji !^| jl^ I ^ 



pH] UL^T ^L^ ^_ *ft a-adl ,J Cys uux 



1— VI .- 




crV. 



J Asp ^| ^^j.1 ^ , ^ j , ^j, ^ jL| |J4J pH . = ^^ 
.[(5,06) i*^ll pH > (2,8) P Hi] LJL^- UL- ^ ^ (+) ^1 ^ 
UL^T c->^ *A (-) ^JLJI ^1 _^j Gly ou-_J> ,±Jl\'.l 




[(5,06) J*^| P H < (5,9) pHi] 
6 = 1x2 x 3, .uicJi i^Li *M4j5,|^auSft^ai^3i-4j 







« 2laUVI jji^j dj^^o . 





Pj5UT,.3. fc JU«j|i2k-.2.(x ( ^>.l.UJ 
ftTUI ^>^ <> ^ ^^j B j^fcsj ^j cju ^ ^ . y ^- Jv j, 

. iui oji l^j 4jWJ (JUUJV I 
- 162- 






: .Mi! 4 : MJI.J 



+ j - ^Uil ij*J : AJUrf* Nil i CO £s*WI »J*J '**SWP«* 

SH ic,**iil Jj>jJ L*^ 



- CH - (CH 3 ) 2 jjJ.1 i^>j :. UJ i*j^ 



iiJijJI Jl£ ^Ji" «- i*J 






^- 



PH 



I 



: ^i>MI-J 



■^1 



iLJ»_^J 



JnWI ^ «- •-»«>• 







■a I 

Uj-fc ^>ij 3*1*1 J>'« lM C*M^' ^ :r^ 



AUJ JU J^uJ 



^ 



.SiU iJjliil ^>J JILLS' r J»ti-J . 1 



,ju^5' oli>LJI ^ gjjd (3) JUsJ U^x 







) x^J ;>^AJI JU*sJ »v**^JJ 





OpM, JiSfl JU j^h _*i ^ >U; £. ^U,j a^l^U)! 0' U-l.l 



*A*J*I *^>)j tfj»H J+* 



* * 
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^^^-1 ^^_^_ ^--^J ^l^-^-^LI ^-^ ^f Sf L^^T <r= ^JL_ .^^^Sff ^i_S/7 ^J^L^r ^^o^ 





cr^ •• Asp . f*\i : Lys . J.Lu, . Val l( ^J J^ Cys ujj 




c/XL^I ij^ 



JUi>l 24 = 1 x 2 x 3 x 4 .- SJUai 






NH. - CH [CO Tnh] CH [CO ^NH] CH [cO^h] CH - 



COOH 



CH, 

I 2 
COOH 



< C »2>4 



/ c \ 



CH 



CH 



CH 



SH 






4 : iJubJl 




tJL (.Jai «— (2+) i 



- i 

id I 



*■ NH 2 ta^l ^L- «- UfrU jjl 
4-fcl - (2-) fc*AJ| «- COOH uwcWI ,vL" * 



iu l> -H-.-j 



»>*> JjL «- ^j^cli J^j 



Nil,* - CH [coVnJ,] CH [ro . NH] CH [<££] CH - COO" . . 



CH, 

I 2 
COO 



(CH,) 



2'4 



NH 3 + CH 



/ c \ 



CH 



CH 



SH 



iMi)- 



^ui(i + 4/n :< ^y ^i j^ ^ 
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COOH 

I 
H-CH 

I 



coo 

I 



.3 



NH 2 -CH-(NH 2 ) 2 -COO 



NH 



+ 



W Gly 



( t ) Glu 



.o 




VI 





PHi > Jx-jJI PH fitf lil : u*uji 

PHi < ±*J\ PH o^ l»! 
PHi = J a -^JIPHo^li! 



f6^^l 






J*UJ 



J ES ilSLi- >UJI i*L J* 



A •> 



df^i-^^-7' 

. PgjUljXl*. 



idle 



y^riy 



iTSfl oli>> JT) ES >^y oL; :Ji>* JLJtt > 2 J-*. 2 

.(>UI 

« p jA* *J>- jI^*-! 



:,_.*rt l J.j JxUJI v^j.X> J^ Jju U fefti 



: L U5* ^IS^J J-.15 ES jJuil J^i? o! :c b5a -Tf l 



E + S 



ES 



P + E 



ES 



l^jb ^>- *yj jA* oUjfti ji ^ es .u*JJ ^\&*n\ i^u o! - J 

. >UJL jSV* jhjAU .oly iJ* >UJI >* E iii>l uJJ Si "\j*f 
P JI J_ H *^- i-tf L^ S jxUJI oL* c Lu>[ :M^ ^-> "^ -^ - 4 

.l*U P yJj Jut IJJ P J-*-* utfj-u ^J-^ ES -^ jfs cr^ 
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**J 



Gly * Cys > A. Glu 



* M 



1 



3 



ou^.1 ou^> ^ o^, od^J^I j' U*l JjJhfl cro 



His 




CH 



^5- 



o 



: iUil I ii*^J I . 2 



NH 2 -CH-C-N-CH-COOH 



Ala 



H CH 




His 



H 

I 



NH 2 -CH-C-N-CH-C-N-CH-COOH 



Gly 



.CysjCi 



H CH 2 H 

SH 
Cyst 



^ 



(CH 2 ) 2 

COOH 
A. Glu 







c$l »LtfL d^-i |J Jmjfl II* ^ Cyst JI (fi - J_l,_-J 
Jfc-jfl PH y I jj 5,02 = Cyst JI PHi 'J Lcj J^t PH = Cyst J I PHi j J^ = i 

(5,02) ik.jij ph ^ ^ri ^ ^sj\ phi i ^ u^ Lj\ u» j uLu djL, 

.(5,98 = PHi) Gly jwliJI ^ y, ^ ^i^l 



«- c->ai w42)i 

t vA***- (5,02) J^^JI PH ^ Jj| ^ ^JU PHi i ^* iLj .L 

. (3,22 = PHi) dL^L-^UJi j^> * 
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1 



xs. ftfW J*LJJ 



LJi* J*LUI d*^_j \j\jJ-\ SurjJ & 



3 



- A 






^ ^J Jtu »j'>^ 



L-Jll »jl>l JlJ: - 
.L^LU JutLi 

'*Jj* ~**j> ** ^ r-^ 1 ^^ t^- • 

. r °37 jLwVI 



rtfrti t^ 



.1 




C 9 C^j^l ^L^l J 

J^JJ JjLil PH ufctt . :^l ^U-5- u*H - 1 

I) irf>Jlj olx>*Sll jlsx - I 



,jl>yi a*, LflrU* ^1 oLcjJl jbx . 





®-©-©-©T©-<© 



_frhd-ft;hi)-fVal]- 



t 



i>5 = PH 
4 + S + l gfti4*l 



I 



©_ 




2*PH 

3 + 3+4^^%* 





@_@ @-@-@ 



e- 




~@-@-@ 




cr 





u 



Ate] 



Giu)-fv'Hi)-^'y s )~( , -* Q , 








L>, , Arg «• Ih*P Arli" M 4 Ph* , ^ ^ ^^J< IW W U^ 



«JI 






J ^uJI) JJ^JI l*-i ,* ^sJI H+l «-— J^ 1 

.aju.1 .;* ^ wife* ^"isJij u-j-^^i ji W*« m+i <y ^ ^^ 



•. <>. U5" &jfc gjuii **A« j^-Ji m4-i J J^' - 



- i (»«) - 



jAiM 






: jwi^wii^ 







[Pi 



[E] 



f • * ** £ ^ % 



<LX 




FO 



»|jj» ph ji l^j ,1^ ur ji>^ :J ^vi rJ ji ^uli ^ 

,^ix^l t ^u; r ;7 = pH^^ll i ^UIJ|^,ij, t 

>WI ^ ^j, PH j| i^j .L.jL Uuj Jb*J b - T J I fcj^ ^U.| ^ 

■ 12 = PH ^ rM u ItjJl JAaftlO = PH J J±\ jujfl jj j^- J 

PH JI i^i eiM^L oikiw ^ 

.tfj-a3 i*-i JI 4frUi 4*i J^stj oyw PH 



ibjjL 



^.UJI i^^j ^jvi JxLLJ 




^>- iJUl ijljj-lj 5,(^| ^ a 



'^v-JI:_ r °45^li,lx_JI <> ..l 



- r °45 



ol 



i — 



u 



PVI JxLLJI : r U^. 



■f**» 



;vi 



• lit. 



-J! 



Jlc JJu [£ u\,hi)\ ^ ^1 »L_*L Ala d,—* ^j-t. . : 6 = I'll 
*l* u*> <y Ala Jl PHi yb 6 = PH Jl li* li] >~* = 

Jlj (+) l&jA Ai>ui jl Jx Jjb \£ (-) yJUl ^JaiJI _pJ lyS 

jl ^ Jju bf aukill ^ J\ j_^ Lys 6^^ub r 
uy> J Lys Jl PHi yb 9,7 = PH Jl li* lil 

U^^i jl J^ Jju - u v^^ 1 v^ 1 ^ Ala JI J Glu ^ u 

I J-J ^ i^jll yJaiJI _^ ;U>lil iiLJIj (-) i_JL— 

. Ala Jl \J &> i* J2HI iiLil ,>. ^1 Glu . ^Ji\ 



. : 9,7 = PH 




Lys Jl PHi > Ala Jl PHi > Glu Jl pHi : i^VI ^L>*tf 
^ ^^ Jil Jai^ PHi I4J 4..^qi 2Lu*Vl ^U>^l 0! - : jrU^I 

.5 - 3 Jy. Mj 7 

.7 ^ JW £L> PHi l*J i^UJI JLuAl ^L>^ 

y jl yt eJUl ^-JiiJI »LtfL Ala Jl ^ ^5"! iil— ^ki Lys Jl jl 
J5LiJI_, -o^Ju^JI iJ^tl ik£JI Jl i»UI Ala Jl ^ ^5"i L 



NH, + ■ CH • COO 

(CH 2 ) 

COOH 
Glu 



NH 3 + - CH ■ COO 

(CH 2 ) 4 

NH 2 
Lys 




•I 1 



.io> yS^\j jiJI Uj» u± ii^Ull . : 4 o - ^ : JJ*JI .1.1 



; JL* ^^*> oUpl J>xo j^j JUI jl Jlc Jju iLtj-JI oU . * 

.oLiJI £>>x> Jic 

.2 




ol^J.1 JuLj ** IJJ oU>VI J-c Ja^iJ 1^JJ*A\ ij\J-\ h?ji : 

j^^S. D JJU C-> L^ji OUJJVI oi* jlj .Uil J»lj Jl 




8 = I'll 




2 + 5 + 3 ^ii ^X* 



J 2 = PI 



@-@-@ 



5 
fAJa' 



PH 

3 + 2 ^ki ^X* 







Arg) - (Ser)-(Phe)- (Glu)- (Val 




-<§> 

@— (g)_(g) 



-ys) - (Leu 







he)- Glu _(Val)-^ys)-(Leu 






*kLiilloUI oLc-JV 



z>\*i~4i 



j 



UxlU 



A - 



JWJ 



jUL 



j 



i» 



j^u 



i^» 




^1 J^i 



() 2 + j/^U 



j^L-i*^^* Oy VI J_L5 



jlj^^u 



"♦J«rt 



uu-.jy 



.^JU-I JU Jj-lJ- I Ji> V . 1 

.ay-jL Ji> JxU; : (2) JxliJ 
(dl^i;) Ja^j jxLi; :(3) JxUJI 



JxLi;:(4) JxLLJI 



r^*y 



E + S 



E + S x + S 2 

E + S 
E + Sj + S 2 



E + P 



^ E +Pj + P 2 
> E +?! + P 2 
*► E + P 



(1) J*LLJI. 

(2) JxLU 

(3) JxLuJI 

(4) JxUJI 






U' JuluJI ^ ^1 J[ Glu ^Vl ^aai i^v* j* Ji>X . : J,Z 

.(ilu Jl PHi ^* 3,2 = PH Jl li* lij .ju, = ^^ J jt J^_ 

.UL LT> Lys j Ala Ca^VI cnlai ^ J/ Ji>X" jv> J 

LiUJI ^ (+) i^_^ L^^ f JLc Jju If - UL-JI ^kiJ 

. Ala JJ ^ ic>H| jiui ^ J\ Lys jli ^ UJul 




= PH^.l 
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i r ;.iv, i+> sjuJl h~Ji\ ^L>bu Ad4*%N *^y «*&•* =i>y^ 1 pO*l ■ 



(Arg , lys) 






cA 



ijj».j »JljJ dl5Li-o 



• * 



• # 







.6 + 7 + 1 ^ki 3 rou-i/JI ptjJl ^l- glU 



His - lys 
Pro - Arg 
Gly - Glu 



(16 ^j^S\ ^U*J 



WL&fi\j*\*Ji\ >^J± 




: 1 = PH JLLc gjljSJJ Si 

•>14-1 <> >% ,J>JI ^1 U»4j d!~>j* C*~^ V^ 1 C^ W^ «/J' 



.^Ij^^U,^ 



S^Vl i-iJ^I Uyj* ^ J^ lfrfi\ U^U>I S +1 : JJUI 

.UU NH 3 + i->^il SJ>JI i^-UI J*j3 ^> 



•* • • 



^JLJI Ua3l\ ^6 iik^wo oU-h **tf UV 



.PHJI li*^ »>UlSiL> 



1 = PH I 

i l^JSJ^iJIoljuiJIj'l/ 






^1 JiJI Sx^, "oLjJ 



JLiAJI oU#| «. «lj JU J^u ^J^f 



.3 



sjL. 



i-> 




iitti^Ai ^AJM*!*^ &j : ^Visi^i : (l) ^^ai i 

-^-J Wl >UJI ^ ^LUI »*UJ jAi SUJI * J^U .J^i ^ ^l^ 

*M a* J^U Vmax jl^ jxUJl ^ ^ . ^-lj, j^, 

>*.* J^UI JxUJI fc^ ^ ^L; : (2) ^teUJ 

li| • Q*tt) ^UJI uu Jrl^ ^. Lr jLT>Ul ^ Juy, ^ L j^^, 
0^- UU J^LiJI oU tfj dj ^_ U ^ JUiJ) ^ fyjp jc ^.^ JU 

•(2 J l l ^^|^ lL -^ ) ^^ Ja ^ | 4 ^ 



JjrfV^lW jj^ j,UI J^LLJI 




U3U ^j jUI ^U i^Jj gjui J>4 ij 4- yjULi _^ ^_ y^, 










c> 






cJ> U^jb ^j pJ-Jlj ^Lal\ xs. ADN Jl oL.j> Jx Jy ^ui^l . w 





ifJhl 



-WjJI *l|i! J^ j*U j«* «A ^JU jjJ Jl$j ADN Jl a* Li* tiljJ '»-u - -> 
.JaeljJI SHjl Jx jjLi *ft ^JuJI ^jJ cJ> ADN Jl OcLaJ Ui^ «Xo 
.ADN Jl a^LaJ L>il y l£: Ji** -JUI 




-LLC. i 



.t^yMj?& 



.ADN Jl ufeLv r J*J L>U jJlfc jl^ *i ^Jl 

- ADN Jl obUaJ «- JiiljJI JUIjj Jx ijjiJI J ^JLJI oa ^li\ . \ 

. l%\ j& f J* *- ADN Jl utfltf r IC <- JJ^I iJljl Js ijJiJI J C~J >JI ^will 

..Uj Jl ii\fi luxr^ oUjftl *1 iW j>JU j-WLM 



.2 





(196^m)<^L^i) 



o^xJI y jj-^>-£JI ^ JLuJI ^1 J (A) JLi^Sl ^L>^l J3 > 



.1 



- A 



^U>^l »j* V :^>**l 4*UVI oUjJl J (B) 3Lm-.VI ^L>Vl J_^j 

.ifcl^l JxLL- JLc Jji-il gljtl J5U3 jdl y (B) Lju-VI 

► ^ iLcLLdl eilil vj— *j if> ^ JxLLJI wi^ >....■> »iLc .oLcjJ^I 

.(... i*UI i ftJu-Sl) ^j>\ 



OyiJI «ij-o 




^ jjSUl JUuJI ^J^-JJ £ji>« 



pv 



ftU-3 



JxUJI £3y> 



(20 ^^j^i wul^i) 




R O 

NH 2 -CH— C- 
R 

— N-CH-COOH 
1 

H 



UuJI J JjVl (J ^i\ ,>J.I J-ic . 2 



1LXJ 



c* 3 



A I 



VI 




J^ 



(!7,jj>«3t3bL^fl 



H 



NH 2 - CH - 



Gly 



/ 

C - N 

I 
H 



COOH 

I 
(CH 2 ) 2 j) 

- CH - C - NH - CH - COOH .1 



Glu 



(CH 2 ) 3 Arg 



NH 



A 

NH NH 2 



. 1 = PH x* *JLc J^J.| r - ( l ) j^JI . 2 

^ i^U J^, aU O^JLi ^^ J^JI : JJLuJI 

.cJLJIUiAJ 



iJL- 




.13 = PH L ( v ) J^jJI JL* J.^J.1 r - . 



5U 6 = (Gly ) ^wJjJI PHi & Gly Jl ^ J^y -, W , ^j, . 3 

PHi ^ Arg ^ajyVl 1^1 i->^ L^^i ^JLJI ^JaiJI _pj -^^11 i^| . 

v*^ 7 c^ j/1 0^" ii-tcUJI i^.VI ^L>V 

^U^VI PHi Si GIU tfl yt- l*^ui y^ll ■ JuJI 




•^N 7 ^Jil^ 



H\ 




t#UUj ^LJI .^iJI ^ J$J cry-^L^ T j^li uu J^ JJL4J. 1. 1 



,0-JI ^^k-SJI xx Jjjj L^ yUall ^^k-U 



k-ui ^ i^u i-_-ji oJLa *u. 



.40i*Ul^ r j*: 



- A 
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(2 1 ^^1 *A^.'M 

^W/Jtl JxliJI jLffeV dUij Jaii . LLJI J* -ubLUI . 4 . u^ftfl jj^_ . 1 

. (^ ? .M.a;.ll Jjj^l j^JJD i^JU U ^. . LUJ 



cf JuJI JxliJI jlfltt dUij Jaii j^jliJI J^ AftUJI . 1 . VJ _JV 

•* 

: gfeJI JJbc . 2 

•"j^JUU^J- jxUJI JjVI (jJU j 6) J*>Li. : . 2 . vj--^ 1 I 
.L^jjJ (8) i-LJjJI ^ cIjjjI j^JiJL l-U- pj .< 

.*LlJI 

uL^> ^ LftUaJl . UJI y~i>< r U (2) pJj uj_ jVI ^i r jJ^I j[ - 3 



JVI **•* ^j I j ■ ,. a ; <y» Lo>dl gJliJI .1.4 
jtf) iJLJI 5jl>l i>jJb (H^'Vl vu>J i^jJ . LLJI o^c c> ^ '>*' **, 



r 



<_^JI ^Ij-iJI - L_JI Ja*ljj ^— ^ Jl* J— *J i-JL*JI »ji^J.i ^jJ - V 
+- JUuUI jJ^LI i^i -^ jJLL IJJ UUJ i*,l£Jlj ijijLUI .i^>jJu4JI) 



*JL> Jl i_Hu jl ^1 ^..b? .,... **i viUi Jut, ijjj. 






J>l^» ^J-. Js. 




siU C - >- i" ,« 



^i oj^w.V : . 2 . y^YI ^i i^_Hdl gJLJI .1.5 



= PHA ^^- ^ i^Ui j^Vl ^L>VI ^ . 3 
450 = 2 -~(^^l^>. J )2.^^'- 



JLpU l 






SH 

I 
CH 2 

NH 2 - CH ■ COO" 

PHi = 5,06 
Cys 



s^LU; 



C00H 

I 
CH 2 

NH 2 ■ CH - COO 

PHi = 2,77 
Asp 




NH 



'2 



t 



(CH 2 ) 2 

NH + 3 - CH ■ C00H NH + 3 - CH - C00H 
PHi = 5,96 PHi = 9,74 

Val Lys 

S 2 ^liM H^J\) JxUJI oL. ATP 

P 2cyWl£7UI = ADP 

. JxLiJI g?U = p 
. <CJ*UsH UU) ijSJ\ = S 



U* UA ^ Ud5 oUSL 4?1 > Jx ^^Jl ^U; . 



(+) I** rt£H ;gL>?i i^wUi 
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171 



I - 



f 23 fr^i *^?) 



\ 

CH 

I 
NH 2 - CH 

Val 



CH 3 



. 1 



H 



CH 3 



-COOH 



NH 2 - CH - COOH 
Gly 

CH 3x CH 3 
CH 



NH 2 - CH - COOH 
Ala 



.2 



H 

I 
NH 2 - CH - COOH + NH 2 - CH - COOH + NH 2 

Glv Val 



CH 3 



H O 

I / 

NH 2 - CH - C 

2_j JUI*j 2Jaj\ } 

m h • • ■ -/ 



O 



CH - COOH 
Ala 



CH 3 



2H 2 + 



-N-CH-C-N-CH- COOH 



I I 

h ^:h 

CH 3 CH 3 



I 
H 



<S 



;%' 



J v /^75 = Gly 
J^/^89 = AI 

J_^/^117 = Val 

J^/£. 245 = (2 x 18) - [117 + 89 + 75] = jAJI j^JI ,/fcJ iJjll 2L&JI 

H.L5210 = ^5 olj-IJI^.4 







: aJ^-SJ J~ oyj^JI ujO c^ ^ ljJI ^^ u*^ 1 i>U 



5208 = {Jdj^lj « jJI L>lj) 2 - 5210 



= [y 8 x h^\ ±u\jj\ ^ ] - [i~Jt\ ^^JJ *-k.>dl iJjll i^l x 5208| 



J^ 572898 = 93726 - 666624 = £18 x 5207] - £128 x 5208) 



. 
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131 (-) eJLJI^iJI >*6 ^l^VI 





l-o 



lil ( + ) «^ll ^JziJI ^ ^V| ^1 -^ . : 12 = PH J^ 



- :2 = PHJa~- > Jl y J.l 
.(+) *^i" 

* i * 



is! ouixiJi ^ J j\ ^1 ^ 



•(") 



r JLc. :6 = PH la^jj 

AlaJIPHi-ulO^) 



.<L«J\ PH 



CH 3 

I 
NH 2 - CH - COO" 

PH = 12 



■W <^ „**Al uk-ll J~ti - 2 

CH 3 



* - 



NH + 3 - CH - COOH 
PH = 2 



(+) ^U,YI ,>J.| fc*£ PHi > PH : iJLftUJI . 3 



PHi < PH 



(0) ^Sfl ^U i^ui PHi = PH 



(-) , ±Ji\ , &J.\ 






CH 3 - 



cpo 

CH 

\ 
NH 




COOH 

y 

CH 

\ 

NH 3 + 



:^Ji\j^J~\ J^L.4 






(+) 



JXm/J 



+ 12\=PH 
[HO] 



COO 



J^L-dLL 



CH 

s 



+ H 2 J 



NH 



(-) ^Jlfili Ja^,j 



i»-j ^ ja^> JjL, dLL-j 



oUT 
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.JcUxft ift^j J^LLJI bU ySy ou ^i> v^L; :300 - 1 tfj &> . 
. JxliJI JiU j/p oLj ^j iafU i^^JI ^ 600 - 300 ^ . 
.JeUall IjU ^ iJUJI ja^jall A* iitt JxliJI JU^, ^ 
5>U j-i> ^L ju* ^jVl JxLLJI is>* oLi ^ : i^iil 






9iL> 



JSLi j>l) rJ ;Sfl ^ e > SLcl^l ^j| ^| j^lSof JL* . : £ L^I . 1 . jb I 






JUi 



t*-^ : 



sJI.4 







^j L2|U ,yLjJ 2 Jl ^_J jl Ji>X : 10 = PH . 4 = PH julx .1.1 
r jjSll JJ U5L ^i PH Jl ^ ^SJI fcU | j^ Jj, ijUj , rJ ;Sfl UU 

,k*3L : 8 = PH j 6 = PH 



35- 
30 
25H 
20 
15- 
10- 
5 - 
- 



" 




. L~J iLii ^r. II 2 Jl i-J jl 

Lf-i J^ju j^JJI &i* <y jjL ^ lo>» 

. *jO~ J5L1, ^jflfl 

J : 7 = PH 



10 12 



■ i-jJiPH 



^> o* W i~^ J°^ <> 2 -J' 



r _>VI i»LU iJLL. i^l 

.2 




l»—j 
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i>-^d 




J4^" 



ll 



c^ "2 J' JU l^S J ^S ^U J^ ^ % .^^ ^ 

-^ tfi ^1 Jt JU J^f d f Jmu ^ yUj J^l 4> 

3^^l M-rt 2 J. j^^, ^ : ^l^, u, ^ ^, _ 

• H 2 2 av>j,^4JI j^TJ ,:j. ,,i ..<- 



[GO] jlJL-^fh^JU ^,. 

cr^ll^^JjjJ^.l.^ 



" ii -'> ,, ^ 2 Jl jj>- ^UiJ] J| L,> 



( > 2 J. ^^1, tf M -^l rls ^ ^ , ^ ^^ j;yi ^ _ 




|**MJ 



-1. 



tOO 200 300 400 500 600 
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J»U,YI o^j Jxli-JI oL. ^ tw ^jJ »U2 ^^Jl o/l* f^l 

gjuj ,ES juUll j£-i~i JUiJI ^1 »>*j JSu ^ JpUJI »iUj r _>S/l ou 







.PH iijj.1 *>ji j ijl>l i»j> :l+-»i -tt-jJI J-lj* |Kjftl /^. 



(26^ 




) 



j_^_ jJ i±j*^ aj ^U JxLAj jwjJl J5U £ 




-V'^-i 



( . . . ^Sy jl dL£i; J*Us jl uy"J^ _,l "»j>Ij oL> JxLb" 

; : 2 



fi>*Vlj •j.-S'jfl OH >S*M ±°^ *J*J &>J**f ^ 7 ■■■; : 2 JLi-^JI ^ 

. jxLuJi ^ji v— > ij *j r->' ^ -^ ^ «** *' ^ xUJI " flili ^- J 

J - BJ I>I L*,a ji ol^JJUT JJ^ 5JUU /l* ^£#1 J>LUI : 3 JJL^I &> 

.^UJ ^1 y- ^s> i~*, PH ^jij J^o - 6J I^> *»,* r j:i J&i PH 



C _ 

i^lyi-i^l JSJ.2 
Jx ti^AJ iJj_^ pj>l j£J - 3 
PHj •J^ i>ja r jJl J&-4 



.2 



. JxliJL Jisfi . 2 
. JxliJI ^-Jj >tf . 4 






f 27 ^>«m *jL*.') 



. * Lki-V I I i* ^ 



r J 
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..hrJ -LtLjJ 



'-r-> 



;v 



U * M 



c^i 



s c' 



xaJi\ 



J* U^ji\ olL- ^Uj i,A^JI J^^LJI ^ (COOH , NH 2 ) : ,-_ ft 



L^J 



^-^ 7 > ph _i*a 



U>VI iJL^Jl i^jJI ^^j 7 < PH oj^UJ! 4-jU ^i . 
U Ii* .Lj^Vl <JL> ^u, >jj! Ai5Li JUJJI gj^lJ oll . 

•JfiUJIdijjb.^ JJULjJxLLJ 

rglkJIJJUS.l.o 

> Jo, Lr rJ ;VI ,^ ^ L^L- 2 Jl j^ . Ul Ji>->U « r °70 j °60 

. ( i*mfl r Ji\) rifa o> ^ *r>^ 



Jo, \i p?x\ J> ^ jus oLX 2 Jl J">^,l Ji>^j : r «50 j °10 ju* 

J.U; J* Jj, U r Jl I J> ^ Q 2 M J ^ SLkA ylaLfU JV5I; : p -35 ju* 

I i^-j. 2 

■1 t:-v-^I 





l>l 



10 20 30 40 50 60 70 






: C >ll^LJI_3 

- >J'i^JloLJol 




> *jAIh oU>" U4JU ^uTJUI j*& ^^\ isrj, J IJJ.\ i^j . 1^ . 4 

.J*Lfa)l oix J^^yi > - 6j oiJI aiLi «^ ^ ^I^lj Ju^ji ^i j^ 
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ViJ*UJl 



.u 



7XU\) JxLLJI 




.(jAUII 

u~si «>- jiii ikiii (H^Al *feo* ^ *i*>- Wy*i >A? -«k* J - 



.(^kJ.1 -l>j uyVI ^JU) 3*1*11 

(,yx*j.l Ju>« JuVI J->j) i)j 




Asp , G1U : i-^J.1 ift/t\ ^L>VI :^J J5J Jli, . 

Lys : iiJLcUUI S^Atl ^L^l . 



Ala , Gly : ihUitl i^Vl ,>U>^I . 



W*h ^ ^ ^^ oloSU ^ v JjV| .^ ^ V| ^ ^ 

J Li Li 







^I^U 



o 



tf#s^ 2L&&4I ^JUI j^Uj I . 



e^ 1 W< <J ***** ^Ji d tf lii vi « uji uu oa^-v ." - - 

• (2, loU^ 



'j 





W >^ i*U 



Ail v u ^_^ J^i (iA ,-, (3 ( 2) oL ;_^ I 




.: r jji J£J ;u^ 




• • „ j 



L*aJI -JUS iV8 



>UJI jC £, Jtti j^_ : Glucokinase jiuSjfJjJ 




.(I 

tk «Jl ^> ,^ (^^ J) j^ ^ . Hexokinase -^s* 
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I ' ' I ■ " ^ 





J : (l.l)iLJ^IJ^- 



b^UJI 



r*> 







JL Lt,U 2 Jl j#0 J-. ifijFp ^^1 

>UJI oU Jx ^ jjh fjty jl 

.(ES)J*Ufi4U 




■ j&JL+mX 





j— - pom 1 

PH Ji-Jic 



xJl r JI.I-2 





jJul 



JUiJI^ 



SJJb 







-* J 



■! * 



: JUiJI £J_^JJ i^-JI i-^VsH - CX - y 

ULJI iiLj JUiJI cijit 



-xJi JiiUjfl > r->^ i^M ^^ Jl ^ - ^ ' 

iJ_iL i*^s-j ( • • • AiJjU i*lju ****** "^ ""^ 

i 
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<y*^ 



J 



^J^ 






\J" 



I— I ^^Lc uLi 



lOA 



rt-> 



y* > .cuf j o! iiJ^I £>j iiJ^I v^ J i>>j) J^JVI jJLJ. 



CH 



.( 



^ 



o 



NH 2 - CH - C - N - CH - COOH 



.2 



-uUI^L; 



H 



(CH,) 



2'4 



NH 



/-- 



CH 



3 J J> 

NH 2 - CH - C - N - CH - C - N 



- CH - COOH 



H 



<> 



TiS 



(CH 2 ) 4 
NH. 



H CH 

I 



COOH 



*!• JJLw" U.uc ^1 PH Jl i^i ^ (PHi) ^L^JI JiUJI akB. 1 . 3 



vJdtijfvitiiyi 


^.Vl jul\ Oul 


,^-J.iPHi 


.k-JIPH 


^VI^oJ.1 


- 


+ 


6,01 


2,5 


Ala 


- 


+ 


4 


J^w ? 





6,01 


+ 


- 


10 


- 


+ 


9,74 


2,5 


u? JJI 

Lys 


- 


+ 


4 


- 


+ 


6,01 


1 + 


- 


10 


- 


+ 


2,95 


2,5 


■ 

Asp 


+ 


- 


4 


+ 


- 


6,01 


+ 


- 


10 



:(3,a. 



.y^Lo-Sfl JjL-dLj (i^>i,i) Mi**oLT > .i^-.VI u >L>VI.5 

Ja-j ,J JL»lj|)| J^JL, ^ja:li hmj 



^1 Lo^Vl J»U*H\ 







A* ^ J** 

rt 




A tiUI 3>*>; 




100 >UJ 

U15-^i5u 3 > (S SjaSyi) >Udl bU jA*J fev-JI ^ ""**" - : 10 ° ■ ° ^ - 2 
.JMfcll U^ abjsi >UJI ^ *i>bJI r Ji\ obj> Ue »b? >UJU:U ySji >\# 

iJUiJi piyi jr A ijAH yA> »^J f*j M ^ *"H : 10 ° ^ 




V de reaction 
en u.a. 




9 S 9 w 

doi&o T 



i 10 





M Enzyme 
O Substrat 



Prodult 



^1 5>l JJU-&I o 1*^*1 1 i^i J^ J^l (PH) a 



JUi ^^-j 



A , - 







.i-JU^^iJIij^jJi 



I a^ oy^l Lii JJ dJj ^1 ^_^JI ,^1 jj^ ^ j__ ^JJ| J^j 

j^JI J _^j.| j£*j 5ajJ j ^ ,^ i jj j ^^ J m| 
.a^!>I : I *~* ik,> Oy" J-r JI i^a^u) iiJ* 

Jx liUifiloLjjjJI J^aJ r^i^uSJU-^l JL^LT. 1.3 




(PH) 



iJ^liisSJlj (ay-j^Jl^.l-) l^JL* 



L,LjL T <>-> (+) "i-rjll v^JI ^ L&i (HBA . HBS) Cft*Ai 






PHo-JilPHi.. 

HBSikT 




Ujua-lii 



6^.V 







iUi uu 100 h> -W 1 J ^' &»& *+* : (0 ' 1V) * 
ik-^ US 100 J*> Jx-jJI J ZUU oy^l ^ » (0,5V) j, 
00 J*> J^l ^ iWll o^-^l M^ =(9V) j C5V) ^ 



*t * 




;u 



— * 



J| J r jjVI jA? oL; ^ U/ bill ^y" &tf LA* Sje -taJ 

iuj ^ i»ui ^ «*** jA? -^ ' u **>" ^ u ^ ^ UJI ~' iU 

. W ^ i»U r jiVI ■sUstf? e^ cr^ **** u **>" i,; ' 

:3JU JT ^s r ^l 1»L^ jUx*U u**^! ■ 







.»Ji£Ul 



oj-JJ il$Lill SU-Al ^U>Sll I*b >Udl »*^ vM^ yjl 



o^JJaSLii 



.AsUalUaL 



JL»UX4 



±~- 



c 



1_"_^_7_^^j 



JUiJIgiji 




I gijll u* >&; ^j-^ (KPY 1 J^ 
*j&A ^IxJ ^JJYI >^ j*\ i*rf 






A£-J*>L£-. 



>^u- r* fonfi ** a*> J^ 



r^ 



(?) e -i>ji 



JUuUI jJ^i 



(S) 






afta 



f i*-*t-i 




E5 



^ 




i*>? 







ifonf< 



HI I 











.JxliJI Is.^ ^Li^Jl 131 iJUiJI glljM, ikj^l 



Al 



i,.5 



j^ J[ ^Aie'tf a5 ^Vl ^ ^ri jl |jl>Ij ll_oi Ux^ Lx> _,ii .Jujji ^1 

. J*UaJI &j*»d JUiUI mfJA 




(E) uy-^rJI uu -U-dtl ^a ^kil J^ 

.(S) U^LLJI 4JiUj 




1... 

H-N 
- CH, - CH, - CH, - NH,*>IW|Q)0C -CH,-C-H 

CO ) 

1--' 




1^*21*1. 







: (1) Xlgyi ^ V j "I" oji^JI oLx. ^^L-j Jjyi. 1 . 1 

( .-U^_ ^^ , Ja-^JI ^| C**~ft\ *-£J go- (jtfiljj Ja>% ^Vl iiUI Juc 






;V 






t.LUsJ 



** 



. 1011 . 



:Jl*jL)i fijil - 

J , lo^o j UjJ . Ijulc LJIjj »:jl^« i^Ljrfl ^U>l -^ J5Lj^o ^Vl &» *j> 
. JxliJI 0L0 ^ >l£i, l^L^j jxliJI - 6 jL» Jx ^^J! oyuJI Jo: ijjtfl 

rj^-JxMj JJ^JI.1.3 



. j^^UJIj jj^UI ^ JT iJl> J L,lj rfjft ^ U* J* 






LjyjtijJHjO 
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